I
N THE treatment of tumors in the pineal region, radiotherapy is often used following some shunting operation because the pinealoma, the most common type of pineal tumor, is highly sensitive to irradiation. Although several statistical and histological evaluations of radiotherapy for pineal tumors have appeared, the objective confirmation of its effectiveness during the course of irradiation has seldom been reported.
Material and Methods
The authors evaluated the effect of irradiation on pineal tumors by conducting consecutive iodine oil ventriculographic studies. Radiopaque oil was instilled into the third ventricle after ventriculoatriostomy, and roentgenographic appearances of pineal tumors were checked before, during, and after radiotherapy. This method enabled us to evaluate the effect of irradiation in vivo; it was found that the reaction of each pineal tumor to radiation was different.
Five out of eight clinically diagnosed pineal region tumors treated with ventriculoatriostomy and radiotherapy were followed by Myodil ventriculography (MVG). Although all five cases showed disturbance of consciousness, symptoms of increased intracranial pressure, and specific symptoms of pineal tumors, the diagnosis was confirmed by pneumoventriculography (PVG) and MVG (Table 1) . After PVG, about 2 ml of Myodil were instilled through a polyethylene catheter introduced into the anterior horn of the lateral ventricle for continuous ventricular drainage. This enabled us to study the size and shape of the pineal tumor and the nature of any obstruction of the aqueduct of Sylvius. The administration of Myodil was limited to only one occasion before radiotherapy, except for one case in which a second instillation was carried out 7 months afterwards; the original Myodil had become firmly attached to the wall of the lateral ventricle.
After 1 to 14 days of continuous ventricular drainage, ventriculoatriostomy was performed in all cases. Radiotherapy was then given as soon as possible. Shimazu RT-2000 type Co-60 apparatus was used for radiotherapy. With 75 cm of SFD and 6 )< 6 cm -~ to 8 X 10 cm 2 of irradiation field size (one on the right and one the left), an initial dose of 50 to 150 r, maintenance dose of 125 to 200 r, and total focal dose of 3475 to 6200 r were given within the span of 5 to 9 weeks. In one case an additional dose of 4350 r after an interval of 13 months was given.
Although Myodil flowed out through a shunting catheter in some cases, embolic complications in the lung or brain did not occur.
Case Reports Case 1. For 15 months before admission this 25-year-old man complained of general malaise, diplopia, and disturbance of memory. He had been married 3 months prior to his hospital visit, but soon he could not have satisfactory sexual intercourse. Because of easy fatigability he was often absent from his work, and he developed chills and low degree of fever. Two weeks prior to admission intermittent occipital headache and vomiting developed and slow movement and a staggering gait.
Examination. On June 24, 1965, the patient was found to have an apathetic facial expression, slow response to questions, paralysis of vertical gaze, left abducens nerve paralysis, right mydriasis, bilateral absolute 595 pupil paralysis, and papilledema. He also had a severe hearing loss on the right, reduction of right vestibular function, and marked bilateral cerebellar symptoms so that he was unable to walk without assistance. Blood pressure, hematologic and urologic studies, and the amount of daily urinary hormone excretion were all within normal limits. Xray studies revealed calcification of the pineal body in the plain skull film, elevation of the bilateral cerebral veins in the carotid angiogram, and symmetrical enlargement of both the lateral and third ventricles in the PVG. The MVG showed a round tumor mass protruding from the pineal area into the third ventricle (Fig. 1 left) .
Treatment. A shunting procedure was performed; 10 days later the patient was slightly improved and on the 15th day cobalt-60 irradiation therapy was started. During the course of the radiotherapy, the patient recovered his ability to walk without assistance and showed remarkable improvement in auditory and vestibular function. The size of the pineal tumor in the MVG reduced gradually. Irradiation was discontinued at a total dose of 4750 r over a 5-week period, and the patient was discharged from the hospital. The tumor continued to reduce and 6 months later the tumor shadow had disappeared; by 13 months the obstructed cerebral aqueduct had opened and radiopaque oil descended in to the spinal canal (Fig. 1 right) .
Because the reduction in tumor size was slow, it was thought that this tumor was less radiosensitive; therefore, an additional 4350 r over a 5-week period was given 13 months later. At the present time, after an interval of 22 months, his sexual potency has improved; he is well and fit for work in spite of slight emotional instability, right mydriasis, and a sluggish light reflex.
Case 2. This 19-year-old school girl had long been the smallest in her class. She had developed amenorrhea and gradual weight loss for 14 months prior to admission, with headache, anorexia, and vomiting for 6 months. Three months prior to admission, she had lost consciousness after bathing and was admitted to a local hospital unable to walk. She was treated for Simmonds' disease with adrenocortical steroids and improved for a short period, but 1 month before admission the vomiting and headache returned. Because she had become lethargic and developed papilledema, she was transferred to our hospital on October 13, 1965.
Examination. The patient appeared to
